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Update: Barrier Protection Against HIV Infection 
and Other Sexually Transmitted Diseases 


Although refraining from intercourse with infected partners remains the most ef- 
fective strategy for preventing human immunodeficiency virus (HIV) infection and 
other sexually transmitted diseases (STDs), the Public Health Service also has recom- 
mended condom use as part of its strategy. Since CDC summarized the effectiveness 
of condom use in preventing HIV infection and other STDs in 1988 (7), additional in- 
formation has become available, and the Food and Drug Administration has approved 
a polyurethane “female condom.” This report updates laboratory and epidemiologic 
information regarding the effectiveness of condoms in preventing HIV infection and 
other STDs and the role of spermicides used adjunctively with condoms.* 

Two reviews summarizing the use of latex condoms among serodiscordant hetero- 
sexual couples (i.e., in which one partner is HIV positive and the other HIV negative) 
indicated that using latex condoms substantially reduces the risk for HIV transmission 
(2,3). In addition, two subsequent studies of serodiscordant couples confirmed this 
finding and emphasized the importance of consistent (i.e., use of a condom with each 
act of intercourse) and correct condom use (4,5). In one study of serodiscordant 
couples, none of 123 partners who used condoms consistently seroconverted; in com- 
parison, 12 (10%) of 122 seronegative partners who used condoms inconsistently 
became infected (4). In another study of serodiscordant couples (with seronegative 
female partners of HIV-infected men), three (2%) of 171 consistent condom users 
seroconverted, compared with eight (15%) of 55 inconsistent condom users. When 
person-years at risk were considered, the rate for HIV transmission among couples 
reporting consistent condom use was 1.1 per 100 person-years of observation, com- 
pared with 9.7 among inconsistent users (5 ). 

Condom use reduces the risk for gonorrhea, herpes simplex virus (HSV) infection, 
genital ulcers, and pelvic inflammatory disease (2 ). In addition, intact latex condoms 
provide a continuous mechanical barrier to HIV, HSV, hepatitis B virus (HBV), Chla- 
mydia trachomatis, and Neisseria gonorrhoeae (2). A recent laboratory study (6) in- 
dicated that latex condoms are an effective mechanical barrier to fluid containing 
HIV-sized particles. 

Three prospective studies in developed countries indicated that condoms are un- 
likely to break or slip during proper use. Reported breakage rates in the studies were 
2% or less for vaginal or anal intercourse (2). One study reported complete slippage 


*Single copies of this report will be available free until August 6, 1994, from the CDC National 
AIDS Clearinghouse, P.O. Box 6003, Rockville, MD 20849-6003; telephone (800) 458-5231. 
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off the penis during intercourse for one (0.4%) of 237 condoms and complete slippage 
off the penis during withdrawal for one (0.4%) of 237 condoms (7). 

Laboratory studies indicate that the female condom (Reality™ ')—a lubricated poly- 
urethane sheath with a ring on each end that is inserted into the vagina—is an 
effective mechanical barrier to viruses, including HIV. No clinical studies have been 
completed to define protection from HIV infection or other STDs. However, an evalu- 
ation of the female condom’s effectiveness in pregnancy prevention was conducted 
during a 6-month period for 147 women in the United States. The estimated 12-month 
failure rate for pregnancy prevention among the 147 women was 26%. Of the 
86 women who used this condom consistently and correctly, the estimated 12-month 
failure rate was 11%. 

Laboratory studies indicate that nonoxynol-9, a nonionic surfactant used as a sper- 
micide, inactivates HIV and other sexually transmitted pathogens. In a cohort study 
among women, vaginal use of nonoxynol-9 without condoms reduced risk for gonor- 
rhea by 89%; in another cohort study among women, vaginal use of nonoxynol-9 
without condoms reduced risk for gonorrhea by 24% and chlamydial infection by 
22% (2). No reports indicate that nonoxynol-9 used alone without condoms is effec- 
tive for preventing sexual transmission of HIV. Furthermore, one randomized 
controlled trial among prostitutes in Kenya found no protection against HIV infection 
with use of a vaginal sponge containing a high dose of nonoxynol-9 (2). No studies 
have shown that nonoxynol-9 used with a condom increases the protection provided 
by condom use alone against HIV infection. 

Reported by: Food and Drug Administration. Center for Population Research, National Institute 
of Child Health and Human Development, National Institutes of Health. Office of the Associate 
Director for HIV/AIDS; Div of Reproductive Health, National Center for Chronic Disease Preven- 
tion and Health Promotion; Div of Sexually Transmitted Diseases and HIV Prevention, National 
Center for Prevention Svcs; Div of HIV/AIDS, National Center for Infectious Diseases, CDC. 
Editorial Note: This report indicates that latex condoms are highly effective for pre- 
venting HIV infection and other STDs when used consistently and correctly. Condom 
availability is essential in assuring consistent use. Men and women relying on con- 
doms for prevention of HIV infection or other STDs should carry condoms or have 
them readily available. 

Correct use of a latex condom requires 1) using a new condom with each act of 
intercourse; 2) carefully handling the condom to avoid damaging it with fingernails, 
teeth, or other sharp objects; 3) putting on the condom after the penis is erect and 
before any genital contact with the partner; 4) ensuring no air is trapped in the tip of 
the condom; 5) ensuring adequate lubrication during intercourse, possibly requiring 
use of exogenous lubricants; 6) using only water-based lubricants (e.g., K-Y jelly™ or 
glycerine) with latex condoms (oil-based lubricants [e.g., petroleum jelly, shortening, 
mineral oil, massage oils, body lotions, or cooking oil] that can weaken latex should 
never be used); and 7) holding the condom firmly against the base of the penis during 
withdrawal and withdrawing while the penis is still erect to prevent slippage. 

Condoms should be stored in a cool, dry place out of direct sunlight and should not 
be used after the expiration date. Condoms in damaged packages or condoms that 
show obvious signs of deterioration (e.g., brittleness, stickiness, or discoloration) 
should not be used regardless of their expiration date. 


tUse of trade names is for identification only and does not imply endorsement by the Public 
Health Service or the U.S. Department of Health and Human Services. 
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Natural-membrane condoms may not offer the same level of protection against 
sexually transmitted viruses as latex condoms. Unlike latex, natural-membrane con- 
doms have naturally occurring pores that are small enough to prevent passage of 
sperm but large enough to allow passage of viruses in laboratory studies (2). 

The effectiveness of spermicides in preventing HIV transmission is unknown. Sper- 
micides used in the vagina may offer some protection against cervical gonorrhea and 
chlamydia. No data exist to indicate that condoms lubricated with spermicides are 
more effective than other lubricated condoms in protecting against the transmission 
of HIV infection and other STDs. Therefore, latex condoms with or without spermi- 
cides are recommended. 

The most effective way to prevent sexual transmission of HIV infection and other 
STDs is to avoid sexual intercourse with an infected partner. If a person chooses to 
have sexual intercourse with a partner whose infection status is unknown or who is 
infected with HIV or other STDs, men should use a new latex condom with each act of 
intercourse. When a male condom cannot be used, couples should consider using a 
female condom. 

Data from the 1988 National Survey of Family Growth underscore the importance 
of consistent and correct use of contraceptive methods in pregnancy prevention (8). 
For example, the typical failure rate during the first year of use was 8% for oral contra- 
ceptives, 15% for male condoms, and 26% for periodic abstinence. In comparison, 
persons who always abstain will have a zero failure rate, women who always use oral 
contraceptives will have a near-zero (0.1%) failure rate, and consistent male condom 
users will have a 2% failure rate (9). For prevention of HIV infection and STDs, as with 
pregnancy prevention, consistent and correct use is crucial. 

The determinants of proper condom use are complex and incompletely under- 
stood. Better understanding of both individual and societal factors will contribute to 
prevention efforts that support persons in reducing their risks for infection. Prevention 
messages must highlight the importance of consistent and correct condom use (170). 
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FIGURE |. Notifiable disease reports, comparison of 4-week totals ending July 31, 
1993, with historical data — United States 


DISEASE DECREASE INCREASE CASES CURRENT 
4 WEEKS 

Aseptic Meningitis 1,103 

Encephalitis, Primary 51 

Hepatitis A 1,097 

Hepatitis B 793 

Hepatitis, Non—A, Non-B 339 

Hepatitis, Unspecified 47 

Legionellosis 81 

Malaria 74 

Measles, Total* 25 
Meningococcal Infections 

Mumps 89 

Pertussis 355 

Rabies, Animal 595 


Rubella RS 16 


0.03125 0.0625 0.125 0.25 0.5 1 
Ratio(Log Scale) ° 
IAN) Bevond HISTORICAL LimiTs 
*The large apparent decrease in reported cases of measles (total) reflects dramatic fluctuations 
in the historical baseline. 
"Ratio of current 4-week total to mean of 15 4-week totals (from previous, comparable, and 
subsequent 4-week periods for the past 5 years). The point where the hatched area begins is 
based on the mean and two standard deviations of these 4-week totals. 


TABLE |. Summary — cases of specified notifiable diseases, United States, 
cumulative, week ending July 31, 1993 (30th Week) 





Cum 1983 cae, 1088 





AIDS* s Measles: imported 24 
Anthrax - indigenous 
Botulism: Foodborne Plague 
Infant Poliomyelitis, Paralytic’ 
Other Psittacosis 
Brucellosis Rabies, human 
Cholera Syphilis, primary & secondary 
Congenital rubella syndrome Syphilis, congenital, age < 1 year! 
Diphtheria - Tetanus 
Encephalitis, post-infectious Toxic shock syndrome 
Gonorrhea y Trichinosis 
Haemophilus influenzae (invasive disease)’ 732 Tuberculosis 
Hansen Disease Tularemia 
Leptospirosis 19 Typhoid fever 
Lyme Disease 2,934 Typhus fever, tickborne (RMSF) 


VU ated monthly; last update “Y 31, 1993. 
672 cases of known age, 219 ) were reported among children less than 5 years of age. 
oie cases of suspected L tit. have been reported in 1993; 10 cases of litis were reported in 1992; 6 
of the 9 suspected cases with onset in 1991 were confirmed; the confirmed cases were vaccine associated. 
Teports through first quarter of 1993. 
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TABLE Il. Cases of selected notifiable diseases, United States, weeks ending 
July 31, 1993, and July 25, 1992 (30th Week) 
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Menin- 
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Cum. | Cum. Cum. 
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1993 








UNITED STATES 
NEW ENGLAND 
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E.N. CENTRAL 
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Ind. 
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Mich. 
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W.N. CENTRAL 
Minn. 
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S. ATLANTIC 
Del. 


W.S. CENTRAL 
Ark. 


La. 
Okla. 
Tex. 


MOUNTAIN 
Mont. 
idaho 

Wyo. 


15,075 
1,008 
575 
13,233 
47 


212 


1,950 
4 


334 96 
6 4 
1 : 


2 


= J 
@O2Q<——-9 --OD 


- 
1+ @ 


217,499 
4,421 
2 


279,888 


12,010 
174 

8 

13 

3 

49 


52 
49 


634 
202 
177 
172 

83 


328 
176 
448 
321 
127 


6831 2,624 352 

197 272 6 

9 : ‘ 

53 1 

5 : 
78 
16 
36 


635 
17 
4 

2 


7 
4 


a, gs. of Rvowaaons _ 





N: Not notifiable 


U: Unavailable 


*Updated monthly; last update July 31, 1993. 
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TABLE Il. (Cont’d.) Cases of selected notifiable diseases, United States, weeks ending 
July 31, 1993, and July 25, 1992 (30th Week) 
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*For measles only, imported cases include both out-of-state and international importations. 


N: Not notifiable 


U: Unavailable 
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TABLE ll. (Cont’d.) Cases of selected notifiable diseases, United States, weeks ending 
July 31, 1993, and July 25, 1992 (30th Week) 





Ss Fever 
ynits Shock Tule- 
. —_— (Primary & Secondary) Tuberculosis remia 
1983 1992 1993 1992 1993 
UNITED STATES 15,081 19,653 11,282 12,372 71 
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TABLE Ill. Deaths in 121 U.S. cities,* week ending 
July 31, 1993 (30th Week) 


All Causes, By Age (Years) Pad’ All Causes, By Age (Years) 
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Newark, N.J. 

Paterson, N.J. 
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“Mortality data in this table are voluntarily reported from 121 cities in the United States, most of which have populations of 100,000 or 


includ A death is reported by the place of its occurrence and by the week that the death certificate was filed. Fetal deaths are not 
included. | 





and i 

— of ee in reporting methods in these 3 Pennsylvania cities, these numbers are partial counts for the current week. Complete 
counts will be available in 4 to 6 weeks. 

Total includes unknown ages. 

U: Unavailable. 
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10. Roper WL, Peterson HB, Curran JW. Commentary: condoms and HIV/STD prevention— 
clarifying the message. Am J Public Health 1993;83:501-3. 


Nosocomial Enterococci Resistant to Vancomycin — 
United States, 1989-1993 


As part of continual surveillance for antibiotic resistance among pathogens associ- 
ated with nosocomial infections, a recent analysis of data reported to CDC’s National 
Nosocomial Infections Surveillance (NNIS) system demonstrated a 20-fold increase in 
the percentage of enterococci associated with nosocomial infections that are resistant 
to vancomycin from January 1, 1989, through March 31, 1993. Many of these strains 
are resistant to all available antimicrobial agents. This report summarizes that analy- 
sis. 

The NNIS system began in 1970 when selected U.S. hospitals routinely reported 
nosocomial infection surveillance data for aggregation into a national data base; it is 
the only source of national data on the epidemiology of nosocomial infections in the 
United States. Isolates of Enterococcus sp. from nosocomial infections reported to 
the NNIS system from January 1, 1989, through March 31, 1993, were examined. Up 
to four pathogens could be reported for each episode of nosocomial infection. Multi- 
ple isolates of the same species from the same patient were not reported. Information 
on site of isolation (e.g., respiratory tract or urinary tract), place of acquisition of infec- 
tion (intensive-care unit [ICU] or non-ICU), medical school affiliation of hospital 
(teaching or nonteaching), hospital size, and the hospital's susceptibility testing 
method was obtained for each infection and/or isolate. 

Of 16,571 nosocomial Enterococcus isolates, 10,961 (66.2%) were tested for van- 
comycin susceptibility; 278 (2.5%) were resistant. The percentage of nosocomial 
enterococci resistant to vancomycin increased from 0.3% in 1989 to 7.9% in 1993 
(p<0.0001, chi-square test). Among patients in ICUs with nosocomial infections, the 
percentage of enterococcal isolates resistant to vancomycin increased from 0.4% in 
1989 to 13.6% in 1993 (p<0.0001) (Figure 1). Vancomycin resistance varied by site of 
infection: gastrointestinal (e.g., intraabdominal abscess), skin and soft tissue, and 
bloodstream sites had the highest percentage of resistant nosocomial enterococci 
(7.8%, 4.1%, and 3.8%, respectively). 

Of the 10,961 nosocomial enterococcal isolates tested for vancomycin susceptibil- 
ity and reported to the NNIS system, 1881 were from primary bloodstream infections; 
323 (17.2%) patients died. Of the patients with primary bloodstream infection, mortal- 
ity was significantly higher in those with vancomycin-resistant isolates compared with 
those with vancomycin-susceptible isolates (26 [36.6%] of 71 versus 297 [16.4%] of 
1810; p<0.0001, chi-square test). Insufficient data on comorbidity were obtained to de- 
termine the relation of the bloodstream infection to death in these patients. 

Vancomycin-resistant nosocomial enterococci have been reported from nine of 
33 states with NNIS hospitals; the highest percentages were from NNIS hospitals 
in New York, Pennsylvania, and Maryland (8.9%, 5.6%, and 3.6%, respectively). 
Vancomycin resistance also varied by teaching affiliation of hospital: 14 (0.6%) of 
2154 nosocomial enterococci at nonteaching hospitals were resistant versus 
264 (3.0%) of 8807 at teaching hospitals (p<0.0001, chi-square test). The percentage of 
vancomycin resistance varied also by number of beds in the hospital: none of 
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384 nosocomial enterococci at hospitals with fewer than 200 beds, 105 (1.8%) of 
5780 nosocomial enterococci at hospitals with 200-500 beds, and 173 (3.6%) of 
4797 at hospitals with more than 500 beds. Vancomycin resistance did not vary sub- 
stantially by method of susceptibility testing. 

Since 1989, of 32 vancomycin-resistant nosocomial enterococci isolates from 

the NNIS system examined at CDC for confirmation of resistance, 20 demonstrated 
high-level vancomycin and teicoplanin resistance (the VanA phenotype) where the 
minimum inhibitory concentration (MIC) was >128 pg/mL for vancomycin and 
>8 p:g/mL for teicoplanin; 12 isolates that were teicoplanin susceptible demonstrated 
moderate vancomycin resistance with a MIC 16-64 pg/mL (the VanB phenotype). 
Reported by: National Nosocomial Infections Surveillance system participating hospitals. Hos- 
pital Infections Program, National Center for Infectious Diseases, CDC. 
Editorial Note: Vancomycin resistance represents a serious challenge for physicians 
treating patients with bacterial infections, particularly because many hospital- 
acquired E. faecium strains also are resistant to B-lactam and aminoglycoside anti 
biotics (7). Treatment options for patients with nosocomial infections associated with 
vancomycin-resistant enterococci are limited, often to unproven combinations of anti- 
microbials or experimental compounds (2 ). The data presented in this report suggest 
that vancomycin resistance among nosocomial enterococci is increasing dramatically, 
especially in ICUs, and that both the VanA and VanB phenotypes are present among 
these resistant nosocomial pathogens. 

Because information on the myriad of risk factors that influence mortality (e.g., 
smoking status, age, and comorbidity) are not collected, NNIS data cannot be used to 
estimate the increased risk for death from a particular site of nosocomial infection. 


FIGURE 1. Percentage of nosocomial enterococci reported as resistant to vancomycin 


isolated from infections in patients in intensive-care units (ICUs) and non-ICUs, by 
year* — National Nosocomial Infections Surveillance system, 1989—March 31, 1993* 
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Non-iCUs 





1989 1990 1991 1992 1993 


Year 
*For 1989-1992, N>1000 isolates for each year; for first quarter 1993, N=291 isolates. 
tp<0.0001, chi-square test for linear trend. 
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The observed differences in mortality for patients with vancomycin-resistant 
compared with vancomycin-susceptible nosocomial enterococcal bloodstream infec- 
tions may be explained in part by differences in these risk factors. 

Enterococci may also serve as a reservoir for resistance genes for other gram- 
positive organisms, including Staphylococcus aureus. Laboratory evidence suggests 
that transfer of the vanA gene from enterococci to S. aureus can occur and generate 
a vancomycin-resistant S. aureus (3). However, clinica! strains of S. aureus that are 
vancomycin resistant have not been reported to CDC. Vancomycin resistance in 
coagulase-negative staphylococci has been reported rarely (4); none has been re- 
ported through the NNIS system. 

Detection of vancomycin resistance using in vitro susceptibility testing methods 
remains difficult (5). In particular, isolates with the VanB phenotype often are not de- 
tected with automated methods. The NNIS data may represent both underreporting of 
resistance and a bias in favor of detecting only the VanA phenotype. The National 
Committee for Clinical Laboratory Standards has approved changes in the disk diffu- 
sion testing methodology to increase the accuracy of this test (6) and is assessing a 
vancomycin resistance agar screen test using 6 pg/mL of vancomycin in brain-heart 
infusion agar. These changes should enhance the ability of microbiology laboratories 
to detect resistant enterococci. 

Control measures for vancomycin-resistant enterococci include more consistent 
application of infection-control precautions and control of indiscriminate vancomycin 
use (7,8). Vancomycin use is a risk factor for colonization with vancomycin-resistant 
enterococci (9 ); however, the transmission of the resistant organism can be controlled 
and eradicated in a hospital by intensive infection-control efforts. 
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